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The South Dakota Water Resources Institute is excited to announce that the following 4 pre-
proposals have been selected to submit full proposals for the SDWRI USGS 104b research grant 
program. The pre-proposals have been reviewed by four reviewers representing the South Da-
kota DENR, South Dakota NRCS, South Dakota Association of Conservation Districts and the East 
Dakota Water Development District. The selection of the pre-proposals that are invited to sub-
mit a full proposal is based solely on the recommendations of this four-member review panel. 
 
 Evaluating the Potential of Duckweed for Nutrient Capture and Use in Midwest Livestock 
Production.                    
Lead PI: Dr. Er in Cor tus, South Dakota State University.  
 Evaluating Nutrient Best Management Practices to Conserve Water Quality (Year2).         
Lead PI: Dr. Laurent Ahiablame, South Dakota State University.  
 Evaluating E. Coli Particle Attachment and the Impact on Transport During High Flows.         
Lead PI: Dr. Rachel McDaniel, South Dakota State University 
 
 Controlling Harmful Algal Blooms in Eutrophic Lakes by Combined Phosphorus Precipita-
tion and Sediment Capping.                
Lead PI: Dr . K. Min, South Dakota State University 
This year’s event will be held 
on October 27 from 8:30 AM 
to 5:30 PM in the Volstroff 
Ballroom in the Student Un-
ion at South Dakota State 
University. Speakers have not 
yet been determined for the 
conference yet, but they will 
be posted as soon as they are finalized. A call for abstracts has been already been posted on 
the WRI website at http://www.sdstate.edu/abe/wri/activities/ESDWC/index.cfm. More 
information about the conference is also available at the WRI website. 
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For more information or to sign-up 
Visit: http://www.neglwatersheds.org/waterquality.html 
Call or E-mail: 
Dennis Skadsen, Workshop Coordinator 
(605) 345-4661 ext. 118 
Dennis.skadsen@sd.nacdnet.net 
 
Flyer also posted at: http://www.sdstate.edu/abe/wri/activities/water-quality-
workshops.cfm 
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Steel Turnings Remove Phosphorous from Tile Drainage Water 
 
 
Phosphorus (P) adsorption beds are an emerging technique for reducing the amount 
of phosphorus in tile drainage water before it is released to receiving waters. They 
consist of a subsurface structure filled with a “P sorption material”, or PSM.  The 
drainage water flow is controlled by a control structure before passing through the 
PSM.  Excess flow is diverted using the control structure and allowed to bypass the 
system, so field drainage is not restricted.  
 
PSMs are typically industrial by-products that chemically remove dissolved phospho-
rus from solution.  When water passes through the P adsorption bed, the phospho-
rus reacts with the iron oxides in the PSM.  This binds the phosphate ion to the PSM, 
thus removing phosphorous from the drainage water. This process is called adsorp-
tion.  
 
SDWRI staff and affiliates installed a field-scale P adsorption bed in Minnehaha Coun-
ty in the fall of 2015. It consists of an 18” diameter, 96” long pipe filled with carbon 
steel turnings.  The inflow and outflow from the P adsorption bed were collected 
throughout the summer of 2016 and results are encouraging.  Phosphorus reductions 
from tile drainage water ranged from 10% - 96%, with an average reduction of 51%. 
The P removal effectiveness is largely dependent on flow rate; therefore, part of the 
research goal will be determining the optimum size of P adsorption bed to have 
effective treatment among a large variation of flow rates. Based on the current de-
sign, the steel turnings in the P adsorption bed will last for about 2 years. At that 
time the steel turnings can be replaced to restore the adsorption bed function. 
 
  
   
 
Figure 1. Steel turnings used in the P  
adsorption bed. 
Figure 2. P adsorption bed installed in  
Minnehaha County 
Author:  
Scott Cortus,  
Environmental 
Research  
Coordinator, 
605-688-5668 
 
Project P.I.: 
Dr. Laurent 
Ahiablame, 
Assistant  
Professor,  
605-688-5673 
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Saturated buffers can be an effective technique for removing nitrates 
from tile drainage water before they are released into waterways.  A 
saturated buffer is a riparian buffer with a raised water table.  To 
raise the water table, drainage water is diverted through drainage tile 
that is placed parallel to the stream and below the riparian buffer.  A 
control structure diverts a fraction of the drainage water flow 
through the lateral tile lines, and releases the water into the buffer as 
shallow groundwater. The saturated buffer can then reduce the ni-
trate concentration and load through (1) direct uptake of nitrogen by 
the vegetation in the buffer, (2) converting nitrate-nitrogen into 
harmless nitrogen gas that is released back into the atmosphere, and 
(3) reducing the water volume entering the stream through water 
uptake by the vegetation. 
 
During the summer of 2016, SDWRI staff and affiliates installed two 
field-scale saturated buffer systems in eastern South Dakota. The sys-
tems were installed in Minnehaha County and Moody County. The 
saturated buffer systems will be used to determine the buffers’ ni-
trate removal effectiveness from tile drainage water in eastern SD.  
Data collection at the saturated buffer sites started in late summer 
2016 and results are not available yet.  
SDWRI Water News 
Saturated Buffers for Drainage Water 
Treatment in South Dakota 
Photo Source: https://transformingdrainage.org/practices/saturated-buffers/ 
Saturated buffer lateral line installation in Moody County 
Author:  
Scott Cortus,  
Environmental Research 
Coordinator,  
605-688-5668 
 
Project P.I.:  
Dr. Rachel McDaniel,  
Assistant Professor,  
605-688-5669 
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E. coli Transport in South Dakota 
Nearly 70% of South Dakota’s assessed rivers and streams are consid-
ered impaired or threatened of becoming impaired.  The number one 
cause of impairment is bacteria, including E. coli which is responsible for 
poor water quality in over 2,000 miles of streams in the state.   
 
E. coli can survive and persist in the environment.  Concentrations have 
often been found to be higher in stream bottom sediments than in the 
overlying water.  The bacteria in bottom sediments can be a source for 
water quality impairments in streams.  When the sediments are dis-
turbed (e.g. storm event, animal crossing), the bacteria get resuspended 
into the water column, increasing the E. coli concentrations.  WRI per-
sonnel and affiliates are conducting a study to understand how the E. 
coli concentrations in this potential source change over time in Skunk 
Creek.  Sediment samples will be collected starting Fall 2016. 
 
A second study is underway to examine the attachment of bacteria to 
particles during storm events.   Bacteria are transported either attached 
to particles or unattached.  Attached bacteria settle out faster than un-
attached bacteria, but the settling rate varies depending on the size of 
particle they are attached to.  Unattached bacteria are buoyant, staying 
in the water column for longer and traveling farther in the stream than 
attached bacteria.  The goal is to estimate the transport distance and 
load contributions from attached and unattached bacteria, providing 
information for management practices that reduce loading.  Initial re-
sults indicate that approximately 25% of E. coli during storm events are 
attached while baseflow has almost no bacterial attachment, indicating 
longer settling times would be required to remove the bacteria from the 
water column.  More work is being conducted to assess the impact of 
physical factors, such as flow, on the percent attachment.  Samples will 
continue to be collected through Summer 2017. 
Figure 1: Water sampling equipment  Figure 2: Site installation on Skunk Creek 
Author: and Project P.I.:  
Dr. Rachel McDaniel,  
Assistant Professor,  
605-688-5669 
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South Dakota State University and SDSU Extension are pleased to announce that South Dakota was 
recently selected to host the 2018 North American Manure Expo (NAME). The Expo is essentially a 
travelling show that combines three attractions into one event, consisting of an industry trade 
show; manure technology demonstrations and tours; and educational sessions and events. "The 
North American Manure Expo will provide an opportunity to showcase our state's feeding industry 
and its ongoing commitment to environmental stewardship," said David Kringen, SDSU Extension 
Water Resources Field Specialist. The Expo, which started near Prairie Du Sac, WI in 2001, has 
grown to be an annual event and has been hosted by Wisconsin, Michigan, Minnesota, Missouri, 
Ohio, Iowa, Nebraska, Pennsylvania, and Ontario, Canada.  
 
The 2018 North American Manure Expo can expect to bring together a number of different indus-
try and agency personnel including livestock producers in the dairy, beef, pork, and poultry indus-
tries; custom manure handlers, applicators, and brokers; crop consultants and nutrient manage-
ment specialists; the agricultural support industry; and extension and agency personnel. 
 
SDSU Extension is currently evaluating a number of different site locations in southeast South Da-
kota that can accommodate a potential audience of 1,000+ attendees over a 2-day event. For the 
planning and development of the 2018 Expo, SDSU has taken a multi-state approach by inviting the 
cooperation of neighboring universities from North Dakota, Nebraska, Iowa, and Minnesota. South 
Dakota’s initial planning committee includes: 
Erin Cortus, Associate Professor/Extension Specialist-Environmental Quality, SDSU Department of 
Agricultural and Biosystems Engineering 
David Kringen, Water Resources Field Specialist, SDSU Extension, SDSU Department of Agricultural 
and Biosystems Engineering 
John Lentz, Resource Conservationist, South Dakota NRCS Nutrient Management Team 
 
While the input from neighboring universities will be invaluable, support from the South Dakota 
livestock industry, producer organizations, custom manure applicators, and others will be vital in 
order for the event to be successful. SDSU Extension looks forward to working with our industry 
partners over the next two years to bring about a memorable Expo in 2018. 
North American Manure Expo (NAME) 
Coming to South Dakota in 2018 
Author  
and  
SD Expo Chair: 
David Kringen, 
SDSU Extension 
Field Specialist, 
605-995-7378 
Photo courtesy of Robb Meinen, Penn State  
Extension 
Photo courtesy of Robb Meinen, Penn State  
Extension 
  
Water News is published by the South Dakota Water Resources 
Institute at South Dakota State University, with the support and 
collaboration of the Department of the Interior, U.S. Geological 
Survey and South Dakota University, Grant Agreement No. 
01HQGR0100.  
 
Water News features water-related topics, including SDWRI activi-
ties.  View and subscribe to our newsletter NOW online! 
http://www.sdstate.edu/abe/wri/newsletters/index.cfm 
 
AE 211 Box 2120 
South Dakota State University 
http://www.sdstate.edu/abe/wri/index.cfm 
 
Scott Cortus 
scott.cortus@sdstate.edu 
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Engineer 
 
David Kringen, Water 
Resources Extension Field 
Specialist 
 
 
 
 
 
 
 
 
 
 
 
Scott Cortus, Environmental 
Research Coordinator 
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South Dakota State University adheres to AA/EEO guidelines in offering educational programs and services.   
http://www.facebook.com/#!/pages/South-Dakota-Water-Resources-
Institute/206931732662826 
 
 
 
